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A method for the continuous production of a composition 
comprising rubber, hydrocarbon resin and solvent 

The present invention relates to a method for the production 
of a composition comprising rubber, hydrocarbon resin auid 
solvent, in particular, an adhesive formulation. 

According to the prior art, these compositions are produced 
in dissolving apparatus in which the various ingredients are 
added by a "batch" method and are left in contact until the 
solvent has dissolved the rubber and the hydrocarbon resin 
as well as any additives that are present. However, this 
method does not ensure uniformity of the properties of the 
various production batches of a given composition. 

To prevent this problem, the subject of the present 
invention is a method for the continuous production of a 
composition of the type indicated above, with the use of a 
dual -screw extruder. 

The use of a continuous production system ensures the 
reproducibility of the properties of the final composition 
over time. In fact, the control systems with which an 
extruder is typically provided ensure that the process 
parameters - such as, for example, the time spent in the 
extruder, the amount of energy supplied per unit of product, 
the number of revolutions of the screws per unit of time, 
the thermal profile, and the like - which influence these 
properties, are maintained over time. 

Moreover, the use of a dual -screw extruder, preferably of 
the co-rotating type, enables effective mixing of the 
various components of the composition to be achieved, also 
allowing the solvent content of the composition to be 
reduced, typically from values of about 65% to values of 
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about 45-50%. This reduction is particularly significant in 
view of the fact that the recovery of the solvent from the 
final composition involves considerable costs and that a 
certain quantity of solvent - proportional to that which is 
present initially - is in any case dispersed to the 
exterior, resulting in environmental and economic damage. 

The method of the invention preferably provides for the 
addition of at least one fraction of the solvent at a point 
of the extruder that is downstream of its initial section. 
Even more preferably, the solvent is added at a plurality of 
different points disposed downstream of the initial section 
of the extruder. For example, the first addition of solvent 
may take place at a distance of at least 4 D (where D 
denotes the diameter of one of the two extruder screws) , for 
example, 20 D, from the initial section of the extruder. . 

Advantageously, in the portion of the extruder that is 
upstream of the point at which the first addition of solvent 
is perfoirmed, the temperature is kept within a range of 
between 60®C and 120®C whereas, in the portion of the 
extruder that is downstream of the point at which the first 
addition of solvent is performed, the temperature is kept 
within a range of between 40<*C and 80<>C, the temperature in 
the upstream portion being greater than that prevailing in 
the downstream portion. 

The rubber used may be selected from the group consisting of 
natural rubbers, synthetic rubbers, and mixtures thereof, 
for example, styrene-isoprene-styrene (SIS) , styrene- 
butadiene-styrene (SBS) , and natural rubber (NR) . 



As is known, a hydrocarbon resin is a resin prepared by the 
polymerization of unsaturated constituents of coal tar, 
rosin, or petroleum. Hydrocarbons having tackifying 
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properties, for example, of the type marketed under the name 
Escorez or Wing- tack, and mixtures thereof are preferably 
used. 

The solvent is selected, for example, from the group 
consisting of hexane, pentane, dichloropropane, and mixtures 
thereof . 

Further advantages and characteristics of the present 
invention will become clear from the following detailed 
description which is given with reference to the appended 
drawings, in which; 

Figure 1 shows schematically a dual- screw extruder in 
which a method according to the invention is implemented, 
and 

Figures 2 and 3 show schematically respective dual- 
screw extruders in which further embodiments of the method 
of the invention are implemented. 

A method for the continuous production of a composition 
comprising rubber, hydrocarbon resin, and solvent provides 
for the use (Figure 1) of a dual -screw extruder 10, for 
example, of the co- rotating type. 

A first section 12, a second section 14, a third section 16, 
and a fourth section 18, arranged in succession, are 
distinguished in the extruder 10. The first section 12 has a 
length equal to 16 D (where D denotes the diameter of one of 
the two screws of the extruder 10) , the second section 14 
has a length equal to about 12 D, the third section 16 has a 
length equal to about 12 D, and the fourth section 18 has a 
length equal to about 16 D. 
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Rubber 20, hydrocarbon resin 22, as well as conventional 
additives 24, for example, oxidising agents, are introduced 
at the beginning of the first section 12. The temperature of 
the first section 12 is kept between 60 and 120 ^C. 
Homogenization of the ingredients introduced takes place in 
the first section 12. 

A fraction of between 5 and 20% of the total solvent 26 is 
introduced at the beginning of the second section 14. The 
temperature of the second section 14 is kept between 30 and 
80®C. Dissolving of the rest of the ingredients in the 
solvent 26 takes place in the second section 14. 

A further fraction of between 5 and 20% of the total solvent 
26 is introduced at the beginning of the third section 16. 
The temperature of the third section 16 is kept between 20 
and 60»C. Further dissolving of the rest of the ingredients 
in the solvent 26 takes place in the third section 16. 

Further fractions of the solvent 26 are introduced at the 
beginning of and along the fourth section 18, so as to reach 
the desired total quantity of solvent. The temperature of 
the fourth section 18 is kept between 20 and 40® C. 
Complete dissolving of the rest of the ingredients in the 
solvent 26 is achieved in the fourth section 18. The 
temperature of the composition produced at the outlet of the 
extruder 10 must necessarily be less than the boiling point 
of the solvent 26 used. 

A variant of the production method of the invention is 
described with reference to Figure 2. In this variant, a 
first section 12, a second section 14, a third section 16, a 
fourth section 18, and a fifth section 28, arranged in 
succession, are distinguished in the extruder 10. The first 
section 12 has a length of about 12 D, the second section 14 
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has a length of about 8 D, the third section 16 has a length 
of about 12 D, the fourth section 18 has a length of about 8 
D, and the fifth section 28 has a length of about 16 D. 

Rubber 20, a fraction of between 30 and 50% of the total 
hydrocarbon resin 22, as well as additives 24, are 
introduced at the beginning of the first section 12. The 
temperature of the first section 12 is kept between 60 and 
120*^C. Homogenization of the ingredients introduced takes 
place in the first section 12. 

The remaining fraction of the hydrocarbon resin 22 is 
introduced at the beginning of the second section 14. The 
temperature of the second section 14 is kept between 60 and 
80°C. Further homogenization of the ingredients introduced 
takes place in the second section 14 . 

A fraction of between 5 and 2 0% of the total solvent 26 is 
introduced at the beginning of the third section 16. The 
temperature of the third section 16 is kept between 30 and 
80OC. Dissolving of the rest of the ingredients in the 
solvent takes place in the third section 16 . 

A further fraction of between 5 and 20% of the total solvent 
26 is introduced at the beginning of the fourth section 18, 
The temperature of the fourth section 18 is kept between 20 
and 60 ^C- Further dissolving of the rest of the ingredients 
in the solvent takes place in the fourth section 18. 

Further fractions of solvent 26 are introduced at the 
beginning of and along the fifth section 28 so as to reach 
the desired total quantity of solvent. The temperature of 
the fifth section 28 is kept between 20 and 40^C. Complete 
dissolving of the rest of the ingredients in the solvent 26 
is achieved in the fifth section 28. The temperature of the 
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composition produced at the outlet of the extruder 10 must 
necessarily be less than the boiling point of the solvent 26 
used. 

A further variant of the production method of the invention 
is described with reference to Figure 3. In this variant, a 
first section 12, a second section 14, and a third section 
16, arranged in succession, are distinguished in the 
extruder 10. The first section 12 has a length of about 20 
D, the second section 14 has a length of about 12 D and the 
third section 16 has a length of about 24 D. 

Rubber 20, hydrocarbon resin 22, and additives 24 are 
introduced at the beginning of the first section 12 and a 
fraction of between 2 and 10% of the total solvent 26 is 
introduced at a distance of 4 D from the beginning of the 
extruder 10. The temperature of the first section 12 is kept 
between 40 and 80<*C. Homogenization of the ingredients 
introduced takes place in the first section 12. 

A fraction of between 5 and 20% of the total solvent 26 is 
introduced at the beginning of the second section 14 . The 
temperature of the second section 14 is kept between 30 and 
60^C. Dissolving of the rest of the ingredients in the 
solvent 26 takes place in the second section 14. 

Further fractions of solvent 26 are introduced at the 
beginning of and along the third section 16 so as to reach 
the desired total quantity of solvent. The temperature of 
the third section 16 is kept between 20 and 40**C. Complete 
dissolving of the rest of the ingredients in the solvent 26 
is achieved in the third section 16 . The temperature of the 
composition produced at the outlet of the extruder 10 must 
necessarily be less than the boiling point of the solvent 26 
used. 
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Naturally, the principle of the invention remaining the 
same, the details of construction and forms of embodiment 
may vary widely with respect to those described purely by 
way of example, without thereby departing from its scope. 
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CliAIMS 

1. A method for the continuous production of a composition 
comprising rubber (20) , a hydrocarbon resin (22) , and a 
solvent (26), with the use of a dual-screw extruder (10). 

2. A method according to Claim 1, which provides for the 
addition of at least a fraction of the solvent (26) at a 
point of the extruder (10) that is downstreeun of the initial 
section. 

3. A method according to Claim 2, in which a first addition 
of solvent (26) takes place at a distance of at least 4 D 
from the initial section of the extruder (10) • 

4 • A method according to Claim 2 or Claim 3 in which the 
solvent (26) is added at a plurality of different points 
disposed downstream of the initial section of the extruder 
(10) . 

5. A method according to Claim 3 or Claim 4 in which, in the 
portion of the extruder (10) that is upstream of the point 
at which the first addition of solvent (26) is performed, 
the temperature is kept within a range of between 60°C and 
120^C whereas, in the portion of the extruder (10) that is 
downstream of the point at which the first addition of 
solvent (26) is performed, the temperature is kept within a 
range of between 40*>C and 80 ^C, the temperature in the 
upstream portion being greater than that prevailing in the 
downstream portion. 

6. A method according to any one of the preceding claims, 
which provides for the addition of at least a fraction of 
the hydrocarbon resin (22) at a point of the extruder (10) 
that is downstream of the initial section. 
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7. A method according to any one of the preceding claims in 
which the rubber (20) is selected from the group consisting 
of natural rubbers, synthetic rubbers and mixtures thereof. 

8. A method according to any one of the preceding claims in 
which the hydrocarbon resin (22) has tackifying properties . 

9. A method according to any one of the preceding claims in 
which the solvent (26) is selected from the group consisting 
of hexane, pentane, dichloropropane, and mixtures thereof. 

10. A method according to any one of the preceding claims in 
which the dual-screw extruder (10) is of the co-rotating 
type. 
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